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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention pertains generally to in- 
vasive medical devices which are useful forthe purpose 
of infusing fluid medicaments into a patient. More spe- 
cifically, the present invention pertains to medical devic- 
es which can be inserted into a vessel of a patient's car- 
diovascular system. The present invention is particular- 
ly, but not exclusively, useful for infusing fluid medica- 
ments directly into a vessel wall. 

BACKGROUND OF THE INVENTION 

[0002] Depending on the particular ailment it is known 
in the medical field that fluid medications can be infused 
directly into the wall of a vessel of a patient's cardiovas- 
cular system with beneficial results. For example, one 
such application involves the administration of medica- 
ments into an arterial wall which will inhibit or prevent 
the restenosis of plaque in the artery. Any procedure in- 
volving the direct infusion of fluid medicaments into a 
vessel wall, however, requires the consideration of sev- 
eral factors. First, the procedure must be safe. For in- 
stance, due to the toxic nature of some medicaments, 
such a procedure must insure that only minimal 
amounts of medication are ever washed away into the 
blood stream and not actually infused into the vessel 
wall. Second, the device which infuses the medication 
into the vessel wall must be easy to use, accurate in its 
delivery capability and reliable in its operation. 
[0003] Several devices have been suggested for the 
purpose of infusing fluid medicaments directly into a 
vessel wall. One example of such a device is disclosed 
in U.S. Patent No. 5,354,279 which issued to Hofling for 
an invention entitled "Plural Needle Injection Catheter". 
The specific device disclosed in this patent employs 
prebent hollow needles which are extendable from a 
catheter to penetrate into a vessel wall. The extended 
needles are then used for infusion of the fluid medica- 
ment. Also, U.S. Patent No. 5,364,356, was issued to 
Hofling for another invention entitled "Sleeve Catheter". 
This second patent to Hofling discloses a device which 
employs a balloon expandable sleeve that delivers fluid 
medication to a vessel wall. More specifically, this de- 
vice of Hofling's includes a reconfigurable sleeve which 
is expanded by an inflatable balloon. It is intended that, 
as the sleeve expands, openings which are formed into 
the sleeve spread to discharge fluid medications onto 
the surface of the vessel walls. Still another example of 
a device for medicating a vessel wall is disclosed in U. 
S. Patent No. 5,112,305 which issued to Barathetal.for 
an invention entitled "Catheter Device for Intramural De- 
livery of Therapeutic Agents". This same device is also 
disclosed in a related U.S. Patent No. 5,242,397 which 
issued to Barath et al. for an invention entitled "Catheter 
Device and Method of Use for Intramural Delivery of 



Protein Kinase C and Tyrosine Protein Kinase Inhibitors 
to Prevent Restenosis after Balloon Angioplasty". Spe- 
cifically, the device disclosed by Barath et al. employs 
a balloon which requires an initial slow filling of the bal- 

s loon with a medicament to expand the balloon and po- 
sition the balloon's surface against the vessel wall. This 
initial slow filling is then followed by a rapid filling of the 
balloon which reconfigures tubular extensions on the 
surface of the balloon for the infusion of medicaments 

10 through the tubular extensions and into the vessel wall. 
[0004] EP-A-0399712 relates to a catheter assembly 
for administering a drug at a treatment site. The drug is 
dispersed through minute holes in the outer sleeve of 
the catheter. 

15 [0005] None of the above discussed devices, howev- 
er, address the problem from the same perspective as 
the present invention. Specifically, the present invention 
recognizes that it is preferable to have a mechanism for 
infusing medication into a vessel wall which is independ- 

20 ent and separately operable from the mechanisms 
which position the device in the artery and which cause 
at least one medication injectorto penetrate into the ves- 
sel wall. Consequently, as recognized by the present in- 
vention, it is preferable to isolate the mechanism for ac- 

25 tual infusion of medications into the vessel wall from oth- 
er operable mechanisms of the device. Further, the 
present invention recognizes that, depending on the na- 
ture and condition of the vessel wall, it is preferable to 
have the capability of selectively applying a variable 

30 force to the injectors of the device as they penetrate into 
the vessel wall. 

[0006] In light of the above, it is an object of the 
present invention to provide a device for injecting med- 
ication into the wall of a vessel which includes a mech- 

35 anism for penetrating a vessel wall with medication de- 
livery injectors that is separate from the mechanism 
which infuses the medication into the vessel wall. It is 
another object of the present invention to provide a de- 
vice for injecting medication into the wall of a vessel 

40 which can selectively vary the force that is used to pen- 
etrate the vessel wall with afluid medication injector. Still 
another object of the present invention is to provide a 
device for injecting medication into the wall of a vessel 
which is easy to use, relatively simple to manufacture 

45 and comparatively cost effective. 

SUMMARY OF THE INVENTION 

[0007] The invention provides a device for injecting 
50 fluid medication into the wall of a vessel as claimed in 
claim 1 . 

[0008] The device for injecting medication into the 
wall of a vessel includes an inflatable means, such as 
PET balloon which is mounted on a multi-lumen cathe- 
55 ter. A flexible tubular sleeve, preferably made of poly- 
urethane, is provided. This sleeve effectively surrounds 
most of the inflatable means ie balloon , and thereby cre- 
ates an infusion chamber between the inflatable means 
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and the sleeve. To create this chamber, the distal end 
of the tubular sleeve may be attached directly onto the 
surface of the balloon, and the proximal end of the 
sleeve may be extended proximally from the balloon. 
The open proximal end of the tubular sleeve thus estab- 
lishes a port for fluid access into the infusion chamber. 
[0009] A plurality of injectors may be mounted directly 
onto the sleeve and are placed in fluid communication 
with the infusion chamber. More specifically, each injec- 
tor includes a base plate and a hollow protrusion which 
projects from the base of the injector to create a fluid 
channel through the injector. To establish a fluid path 
from the infusion chamber through the channel of the 
injector, the base of the injector is mounted onto the tu- 
bular sleeve over holes that may either be preformed 
into the sleeve or formed into the sleeve after the injec- 
tors have been attached to the sleeve. 
[0010] The device also includes a means for selec- 
tively inflating the inflatable means, such as the balloon. 
The balloon inflating means can be directly connected 
to a lumen of the catheter. The catheter lumen, in turn, 
is in fluid communication with the interior of the inflatable 
balloon. Additionally, the device includes a fluid pump 
which is engageable in fluid communication with the in- 
fusion chamber between the balloon and the sleeve for 
injecting fluid medicaments from a fluid source into the 
infusion chamber, Further, in an alternate embodiment 
of the present invention, instead of having single port 
injectors, a plurality of hollow protrusions can be formed 
onto the same base plate to create an injector having a 
plurality of outlet ports. 

[0011] In the operation of the device a guidewire is 
first positioned into an artery of the patient. This is done 
to establish a mechanical pathway through the artery to 
the site where the fluid medication is to be infused. The 
extracorporeal end of the guidewire is then inserted into 
a lumen of the catheter and the balloon on the catheter 
is advanced over the guidewire and to the site where 
the medication is to be infused. 
[0012] Once the balloon has been properly positioned 
for the infusion of fluid medicaments into the arterial 
wall, the balloon is inflated. This inflation of the balloon, 
in turn, urges the tubular sleeve to move outwardly with 
the expansion of the balloon. This action also causes 
the injectors to penetrate into the arterial wall. After the 
balloon has been inflated, and while the injectors remain 
penetrated into the arterial wall, the fluid pump is acti- 
vated to injectfluid from thefluid source into the infusion 
chamber. Importantly, this pumping action also forces 
fluid from the infusion chamber through the injectors and 
into the arterial wall. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Preferred embodiments of the invention will 
now be described by way of example, with reference to 
the accompanying drawings in which: 



Figure 1 is a perspective view of a patient with the 
catheter positioned in an artery of the patient for op- 
eration of the device; 

Figure 2 is a perspective view of the device; 

s Figure 3 is a cross-sectional view of the device as 
seen along the line 3-3 in Figure 2 and positioned 
in an artery of a patient for infusion of fluid medica- 
tions into the arterial wall; 
Figure 4A is a perspective view of an embodiment 

io for a single port injector; 

Figure 4B is a perspective view of another embod- 
iment for a single port injector; 
Figure 5A is a perspective view of an embodiment 
of a multi-port injector; and 

is Figure 5B is a perspective view of another embod- 
iment of a multi-port injector. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

20 

[0014] Referring initially to Figure 1 , a device for in- 
jecting fluid medication into the wall of a vessel is shown 
and generally designated 10. More specifically, the de- 
vice 10 is shown positioned in the artery of a patient 12. 

25 As will be appreciated by the skilled artisan, the device 
10 is shown schematically positioned in the patient 12, 
and it is to be understood that use of the device 10 is 
not confined to only upper body arteries and vessels but, 
instead, can be used in arteries and vessels throughout 

30 the patient 12. 

[0015] Figure 2 clearly shows that the components of 
device 10 include a multi-lumen catheter 14 which has 
an inflatable balloon 16 mounted thereon, Further, Fig- 
ure 2 indicates that a tubular sleeve 1 8 surrounds a sub- 

35 stantial portion of the inflatable balloon 16, and that a 
plurality of injectors 20 are mounted onto the sleeve 18. 
Of these, the injectors 20a-20b are only exemplary. The 
balloon 16 is preferably made of polyethylene tereph- 
thalate (PET). Additionally, the sleeve 18 can also be 

40 made of polyethylene terephthalate (PET). 

[0016] A more complete appreciation of the structural 
cooperation between balloon 16, sleeve 18 and the in- 
jectors 20 is provided by Figure 3 wherein it will be seen 
that the distal end 22 of sleeve 1 8 is attached directly to 

45 the surface of balloon 1 6. Figure 3 also shows that the 
tubular sleeve 1 8 substantially surrounds the balloon 1 6 
and that the proximal end 24 of sleeve 1 8 extends prox- 
imally from and beyond the balloon 16 over catheter 14. 
With this structural relationship, an infusion chamber 26 

50 is formed between the balloon 16 and the sleeve 18. 
Additionally, as best seen in Figure 3, a fluid port 27 is 
formed between the sleeve 18 and catheter 14 through 
which fluid medication can be injected into the infusion 
chamber 26. 

55 [0017] Figure 3 further shows that the distal end 28 of 
balloon 1 6 is affixed to the catheter 1 4, and that the prox- 
imal end of the balloon 16 closes onto the catheter 14 
to create an inflation chamber 32 in the interior of the 
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balloon 16. A port 34 is shown which provides fluid ac- 
cess into the inflation chamber 32. 
[0018] The port 34 can be connected in fluid commu- 
nication with a lumen (not shown) of the catheter 14. 
Figure 3 also shows that catheter 14 is formed with a 
lumen 36 which is dimensioned to receive a guidewire 
38 therethrough. 

[0019] Turning now to Figure 4A, an injector 20 is 
shown to include a base plate 40 and a hollow protrusion 
42 which projects therefrom. Further, it is seen that the 
end 44 of body 42 is affixed to or integral with the base 
plate 40. Preferably, the injector 20 is made of nickel 
and the protrusion 42 is formed by punching out the 
base plate 40. In any event, a cutting edge 46 is formed 
around the end of body 42 that is opposite from the end 
44 on plate 40 and the resultant structure establishes a 
fluid channel 48 which extends through the injector 20. 
As shown, the injector 20 has a substantially cylindrical 
shaped protrusion 42. 

[0020] I n Figure 4B, another embodiment for an injec- 
tor is shown and designated 70. Rather than having a 
cylindrical shaped protrusion 42 like the injector 20, 
however, the injector 70 has a substantially conical 
shaped protrusion 72. Like injector 20, the injector 70 is 
preferably made of nickel and is formed to have a fluid 
channel 48 which extends through the injector 70. 
[0021] For a multi-port injector version a plurality of 
protrusions 42 can be formed from the same base plate. 
Figure 5A shows such an embodiment. Specifically, Fig- 
ure 5A shows an elongaLed base plate 50 from which 
the protrusions 42a', 42b' and 42c' have been formed. 
In all important respects, the protrusions 42' shown in 
Figure 5A are structurally the same as the protrusion 42 
discussed above with reference to Figure 4A. The only 
difference being that they are collectively mounted on 
the same base plate 50. Similarly, Figure 5B shows a 
multi-port injector wherein the protrusion 72a', 72b' and 
72c' have been formed from a base 50. In all important 
respects, the protrusions 72' shown in Figure 5B are 
structurally the same as the protrusion 72 discussed 
above with reference to Figure 4B. Again, the only dif- 
ference being that they are collectively mounted on the 
same base plate 50. 

[0022] The injectors 20 are mounted onto the sleeve 
1 8 so that the channel 48 of each respective injector 20 
is aligned with a hole 52 in the sleeve 18. This is done 
to establish fluid communication between the particular 
injector 20 and the infusion chamber 26. As a practical 
matter, it may be preferable in the construction of the 
device 10 to first mount the injector 20, 70 onto sleeve 
18, which can be done in any manner well known in the 
pertinent art, such as by bonding, and then pierce the 
sleeve 18 through the channel 48. 
[0023] I n operation the guidewire 38 is first positioned 
in the vessel to establish a mechanical path for the de- 
vice 10 to the site, as shown in Figure 3, where fluid 
medications are to be infused into a vessel wall 54. Once 
the balloon 16 of device 10 is properly positioned, an 
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inf lator 56 is activated to inflate the balloon 1 6. As shown 
in Figure 2, inf lator 56 is connected to the proximal (ex- 
tracorporeal) end of the device 10. Referring backto Fig- 
ure 3, it will be appreciated that, as balloon 1 6 is inflated, 

s the expanding balloon 16 urges against the tubular 
sleeve 1 8 and causes the sleeve 1 8 to likewise expand. 
Consequently, the injectors 20,70 which are mounted 
on the surface of sleeve 1 8 move radially from the cath- 
eter 14 and are embedded into the vessel wall 54. 

10 [0024] With the injectors 2070 embedded into the 
vessel wall 54, the fluid pump 58 shown in Figure 2 is 
activated to pump fluid from the fluid source 60 into the 
infusion chamber 26 through the port 34. Importantly, 
this pumping action also causes any fluid medication 

is which has already been pumped into the infusion cham- 
ber 26 to be expelled through the channels 48 of injec- 
tors 20,70 and into the tissue of vessel wall 54. 
[0025] After the fluid medication from fluid source 60 
has been infused into the vessel wall 54, the balloon 1 6 

20 can be deflated by reversing the inflator 56. This action 
will cause the balloon 1 6 to collapse and to thereby with- 
draw the injectors 20,70 from the vessel wall 54. The 
entire device 1 0 can then be withdrawn from the patient 
12 over the guidewire 38. 

25 [0026] While the particular device for injecting medi- 
cation into the wall of a vessel as herein shown and dis- 
closed in detail is fully capable of obtaining the objects 
and providing the advantages herein before stated, it is 
to be understood that it is merely illustrative of the pres- 

30 ently preferred embodiments of the invention and that 
no limitations are intended to the details of the construc- 
tion or design herein shown other than as defined in the 
appended claims, 

35 

Claims 

1 . A device for injecting fluid medication into the wall 
of a vessel which comprises: 

40 

penetration means (20, 70) for penetrating a 
vessel wall (54); 

inflatable means (16) for holding the penetra- 
tion means (20.70); 
45 a tubular sleeve (1 8) for establishing fluid com- 

munication between a fluid source (60) and the 
penetration means (20,70), the tubular sleeve 
(1 8) having a proximal end (24) and a distal end 
(22), the distal end (22) of the tubular sleeve 
so (18) being surroundingly mounted over a por- 

tion of the inflatable means (16) to create an 
infusion chamber (26) therebetween; and 
means (56) for inflating the inflatable means 
(1 6) to move the penetration means (20, 70) to- 
ss ward the vessel wall (54) to permit penetration 
of the vessel wall (54) by the penetration means 
(20, 70). 
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2. The device of Claim 1 wherein the penetration 
means (20, 70) includes at least one injector (20, 
70). 

3. The device of Claim 2 wherein the injector (20, 70) 
includes a base (40, 50); and a hollow protrusion 
(42) having a first end (44) and a second end, the 
hollow protrusion (42) projects from the base (40, 
50) to establish a fluid channel (48) through the 
base (40, 50) and through the protrusion (42) 
wherein the first end (44) of the protrusion is affixed 
to the base (40, 50) and the second said end is 
formed with a cutting edge (46). 

4. The device of Claim 2 or 3 comprising a plurality of 
injectors (20, 70). 

5. The device of Claim 1 wherein the inflatable means 
(16) is an inflatable balloon (16). 

6. The device of Claim 5 wherein the balloon (16) is 
made of polyethylene terephthalate (PET). 

7. The device of Claim 1 wherein the tubular sleeve 
(18) is made of polyethylene terephthalate (PET). 

8. The device of Claim 1 further comprising means 
(58, 60) connected with the proximal end (24) of the 
tubular sleeve (1 8) for injecting fluid medication into 
the infusion chamber (26) and through the penetra- 
tion means (20, 70) into the wall of the vessel. 

9. The device of Claim 3 wherein the hollow protrusion 
(42) is substantially cylindrical shaped. 

10. The device of Claim 3 wherein the hollow protrusion 
(42) is substantially conical shaped. 

11. The device of Claim 1 further comprising a 
guidewire (38) hand a catheter (14) formed with a 
plurality of lumens, one of the lumens being dimen- 
sioned to receive the guidewire (38) therethrough 
for guiding and positioning the expandable means 
(16) in the vessel. 

12. The device of Claim 11 wherein one of the lumens 
of the catheter (14) establishes fluid communication 
between the inflatable means (16) and the means 
(56) for inflating the inflatable means (16). 

13. The device of Claim 1 further including a fluid 
source (60) 



Patentanspriiche 

1. Vorrichtung zum Injizieren eines fluiden Medika- 
ments in die Wand eines GefaBes, die umfasst: 



Penetrationsmittel (20,70) zum Penetrieren 
bzw. Eindringen in eine GefaBwand (54), 
aufblasbare Mittel (16) zum Halten der Pene- 
trationsmittel (20,70), 

s eine rohr- bzw. schlauchfbrmige Hulse (18) 

zum Herstellen einer Fluidverbindung zwi- 
schen einer Fluidquelle (60) und den Penetra- 
tionsmitteln (20,70), wobei die rohr-bzw. 
schlauchfbrmige Hulse (1 8) ein proximales En- 

10 de (24) und ein distales Ende (22) aufweist, das 

distale Ende (22) der rohr- bzw. schlauchformi- 
gen Hulse (18) iiber einem Abschnitt des auf- 
blasbaren Mittels (16) dieses umgebend ange- 
bracht ist. urn dazwischen eine Infusions- bzw. 

is Einspritzkammer (26) zu bilden, und 

(ein) Mittel (56) zum Aufblasen des aufblasba- 
ren Mittels (16), urn die Penetrationsmittel 
(20,70) zu der GefaBwand (54) hin zu bewe- 
gen, urn ein Eindringen in die GefaBwand (54) 

20 durch die Penetrationsmittel (20,70) zu ermog- 

lichen. 

2. Vorrichtung nach Anspruch 1 , wobei die Penetrati- 
onsmittel (20,70) mindestens einen Injektor (20,70) 

25 aufweisen. 

3. Vorrichtung nach Anspruch 2, wobei der Injektor 
(20,70) eine Basis (40,50) und einen hohlen Vor- 
sprung (42) mlt einem ersten Ende (44) und einem 

30 zweilen Ende aufweist, der hohle Vorsprung (42) 
von der Basis (40,50) vorsleht, urn einen Fluidkanal 
(48) durch die Basis (40,50) und durch den Vor- 
sprung (42) herzustellen, wobei das erste Ende (44) 
des Vorsprungs an der Basis (40,50) befestigt ist 

35 und das zweite Ende mit einer Schneidkante (46) 
ausgebildet ist. 

4. Vorrichtung nach Anspruch 2 oder 3 mit mehreren 
Injektoren (20,70). 

40 

5. Vorrichtung nach Anspruch 1 , wobei das aufblas- 
bare Mittel (16) ein aufblasbarer Ballon (16) ist. 

6. Vorrichtung nach Anspruch 5, wobei der Ballon (1 6) 
45 aus Polyethylenterephthalat (PET) gefertigt ist. 

7. Vorrichtung nach Anspruch 1 , wobei die rohr- bzw. 
schlauchfbrmige Hulse (18) aus Polyethylenter- 
ephthalat (PET) gefertigt ist. 

50 

8. Vorrichtung nach Anspruch 1, ferner mit Mitteln 
(58,60), die mit dem proximalen Ende (24) der rohr- 
bzw. schlauchfbrmigen Hulse (1 8) verbunden sind, 
urn ein fluides Medikament in die Infusions- bzw. 

55 Einspritzkammer (26) und durch die Penetrations- 
mittel (20,70) in die Wand des GefaBes zu injizie- 
ren. 
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9. Vorrichtung nach Anspruch 3. wobei der hohle Vor- 
sprung (42) im wesentlichen zylinderfdrmig ist. 

10. Vorrichtung nach Anspruch 3 ; wobei der hohle Vor- 
sprung (42) im wesentlichen konisch geformt ist. 

11. Vorrichtung nach Anspruch 1,fernermiteinem Fiih- 
rungsdraht (38) und einem mit mehreren Lumen 
ausgebildeten Katheter (14), wobei eines der Lu- 
men so dimensioniert ist, dass es den Fiihrungs- 
draht (38) darin aufnehmen kann, urn das erweiter- 
bare bzw. aufblasbare Mittel (16) in dem GefaG zu 
positionieren. 

12. Vorrichtung nach Anspruch 11 , wobei eines der Lu- 
men des Katheters (14) eine Fluidverbindung zwi- 
schen dem aufblasbaren Mittel (16) und dem Mittel 
(56) zum Aufblasen des aufblasbaren Mittels (16) 
herstellt. 

13. Vorrichtung nach Anspruch 1 , fernermit einer Fluid- 
quelle (60). 



Revendications 

1 . Dispositif pour injecter un medicament liquide dans 
la paroi d'un vaisseau comprenant : 

des moyens de penetration (20, 70) pour pene- 
trer une paroi de vaisseau (54) ; 
des moyens gonflables (1 6) pour maintenir les 
moyens de penetration (20, 70) ; 
un manchon tubulaire (18) pour etablir la com- 
munication de liquide entre une source de liqui- 
de (60) et les moyens de penetration (20, 70), 
le manchon tubulaire (18) ayant une extremite 
proximale (24) et une extremite distale (22), 
I'extremite distale (22) du manchon tubulaire 
(18) etant montee autour d'une partie des 
moyens gonflables (1 6) pour creer une cham- 
bre de perfusion (26) entre eux ; et 
des moyens (56) pour gonfler les moyens gon- 
flables (1 6) de maniere a deplacer les moyens 
de penetration (20, 70) vers la paroi du vais- 
seau (54) pour permettre la penetration de la 
paroi du vaisseau (54) par les moyens de pe- 
netration (20, 70). 

2. Dispositif selon la revendication 1 , dans lequel les 
moyens de penetration (20, 70) comprennent au 
moins un injecteur (20, 70). 

3. Dispositif selon la revendication 2, dans lequel I'in- 
jecteur (20, 70) comprend une base (40, 50) et une 
protuberance creuse (42) ayant une premiere ex- 
tremite (44) et une seconde extremite, la protube- 
rance creuse (42) faisant saillie a partir de la base 



(40, 50) pour etablir un canal de liquide (48) a tra- 
vers la base (40, 50) et a travers la protuberance 
(42), la premiere extremite (44) de la protuberance 
etant apposee a la base (40, 50) et la seconde dite 
s extremite etant formee avec un bord coupant (46). 

4. Dispositif selon la revendication 2 ou 3, comprenant 
plusieurs injecteurs (20, 70). 

10 5. Dispositif selon la revendication 1 , dans lequel les 
moyens gonflables (16) sontun ballonnetgonflable 
(16). 

6. Dispositif selon la revendication 5, dans lequel le 
is ballonnet (16) est en polyethylene terephtalate 

(PET). 

7. Dispositif selon la revendication 1 , dans lequel le 
manchon tubulaire (18) est en polyethylene tereph- 

20 talate (PET). 

8. Dispositif selon la revendication 1 , comprenant en 
outre des moyens (58, 60) relies a I'extremite proxi- 
male (24) du manchon tubulaire (18) pour injecter 

25 un medicament liquide dans la chambre de perfu- 
sion (26) eta travers les moyens de penetration (20, 
70) dans la paroi du vaisseau. 

9. Dispositif selon la revendication 3, dans lequel la 
30 protuberance creuse (42) est sensiblement de for- 
me cylindrique. 

10. Dispositif selon la revendication 3, dans lequel la 
protuberance creuse (42) est sensiblement de for- 

35 me conique. 

11. Dispositif selon la revendication 1 , comprenant en 
outre un f il de guidage (38) et un catheter (1 4) forme 
de plusieurs lumieres, Tune des lumieres etant di- 

40 mensionnee pour recevoir le fil de guidage (38) 
pour guider et positionner les moyens extensibles 
(16) dans le vaisseau. 

12. Dispositif selon la revendication 11, dans lequel 
45 I'unedes lumieres du catheter (14) etablit une com- 
munication de liquide entre les moyens gonflables 
(16) et les moyens (56) pour gonfler les moyens 
gonflables (16). 

so 13. Dispositif selon la revendication 1 , comprenant en 
outre une source de liquide (60). 
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